Background: Visually impaired children are unable to maintain good oral hygiene, as their tactile abilities are often underdeveloped owing to their visual disturbances. Conventional brushing techniques are often poorly comprehended by these children and hence, it was decided to evaluate the effectiveness of audio and audio-tactile methods in improving the oral hygiene of these children. Objective: To evaluate and compare the effectiveness of audio and audio-tactile methods in improving oral hygiene status of visually impaired school children. Materials and Methods: In this study, the total study group comprised 48 visually impaired children that were randomly divided into two groups, with one group receiving the audio method and the other group receiving the audio-tactile method. Periodic reinforcement of health education was performed at an interval of 2 months. Re-examination was carried out after 2 months of health education to assess plaque scores. Data were statistically analyzed using paired t-test. Results: There was reduction in plaque scores in audio-tactile group after health education. In the audio-tactile group, the mean plaque scores of pre-and post-health education were 1.28 and 0.95, respectively. The difference was statistically significant (P < 0.001). In audio group, the mean plaque scores of pre-and post-health education were 1.15 and 0.14, respectively. The difference was statistically nonsignificant (P < 0.07). Conclusion: Visually impaired children could maintain an acceptable level of oral hygiene when taught using special customized methods. However, reinforcement at regular intervals is required for the maintenance of oral hygiene.
INTRODUCTION
"Just because a man lacks the use of his eyes doesn't mean he lacks vision" -Stevie Wonder
Vision may be the most important sense for interpreting the world around us, and when sight is impaired in childhood, it can have detrimental effects on physical, neurological, cognitive, and emotional development. Visual impairments vary from total blindness to slight limitations of size, color, distance, and shape. [1, 2] Many individuals become blind through complications arising from various diseases of the eye, and from disorders such as cataract and glaucoma. [3] Visually impaired patients present a unique population that challenges the dentists' skill and knowledge. People with visual impairment are at a higher risk of developing Comparative evaluation of audio and audio -tactile methods to improve oral hygiene status of visually impaired school children oral diseases namely periodontal disease because of greater difficulty in attaining good oral hygiene. [4, 5] More awareness of dental healthcare needs of these subjects is essential, especially those who are visually impaired. These individuals often have worse oral health status than the general population. They tend to have a higher incidence of dental caries and difficulty in accessing dental care. [6] The main reason for the higher prevalence of dental caries in disabled individuals is the inadequate plaque removal. Visually impaired cannot visualize the plaque on the teeth surfaces so even understanding the importance of oral hygiene is difficult for them, which results in the progression of dental caries as well as inflammatory disease of the periodontium. Chemical plaque control is advised in visually impaired for effective plaque control as in patients suffering from cerebral palsy who cannot brush properly due to poor motor control. [7] Hence, the present study was planned, the objective of which was to describe one such technique that was developed to educate visually impaired children regarding tooth brushing. The second objective was to assess and compare plaque scores before and after health education.
MATERIALS AND METHODS

Sociodemographic information
The present study was a short-term study which was conducted among children of "Government School for the Blind" and Hellen Keller Children Welfare Trust in Cuddalore District, Tamil Nadu. The study was conducted during September 2014-November 2014 after obtaining permission from school authorities. There were a total of 48 visually impaired children of which 42 boys and six girls of age 6-18 years. All the samples belonged to ICD code: H54.0 group of visual impairment (Blindness, both eyes: Visual impairment categories three, four, five in both eyes) as per the classification of visual impairment by International Statistical Classification of Diseases and related health problems by WHO. Because of the discrepancy in the sample size among boys and girls, gender as a variable was not used for comparison. According to Unkel et al., 2000 and Choo et al., 2001 , the development of manual dexterity is related to chronological age, so it is thought that a child of 6 years is capable of independent brushing. For this reason, children under 6 years of age were excluded from this study.
The subjects included in the study were of low socioeconomic status. As most of the children were staying in the hostel in the school premises, verbal consent from the parents were taken by telephone at the start of the study and later when the children went home for a vacation once, written informed consent was obtained from parents. It was a nonrandomized before and after comparison trial without controls. The baseline value of the same group served as its own control.
Study protocol
The study was conducted at various stages.
Stage 1 (interaction)
A series of interactive sessions were conducted with the visually impaired children to understand their level of co-operation and comprehension.
Stage 2 (preeducation examination)
A self-designed format was used to record personal details of the child such as name, age, gender, reason for blindness and method of tooth brushing. This was followed by recording of Silness and Loe plaque index. Prior training was given to two examiners for recording data and conducting examinations. Based on the scores the children were categorized as excellent (0), good (0.1-0.9), fair (1.0-1.9), or poor (2.0-3.0).
Stage 3 (health education)
A series of interactive sessions were conducted at the beginning of the study and it was found that they had good knowledge about oral health but lacked appropriate oral hygiene performance. Hence, it was decided that they required a special health education method by which they could easily master the correct brushing technique. Group I Audio-Tactile group children was educated with a specially designed health education method "Audio tactile performance technique" (ATP), regarding oral hygiene maintenance. The method was so named as children were first verbally informed about the importance of teeth, method of brushing and then they were made to feel the teeth on a large sized model followed by brushing on the model using the Fones method with assistance. This was repeated until the children could perform with ease. The children were asked to feel their own teeth with their tongue and any deposits to be appreciated by feeling of roughness.
Group II Audio group children were educated only about the importance of teeth and brushing on the model using the Fones method with assistance. A total of four health educators were trained regarding the method of health education before educating the children. Then, they were asked to brush their own teeth with the assistance of one of the trained educators. They were also taught regarding the amount of toothpaste to be used. There was no time restriction for health education, and the process continued for each child individually until they could perform it independently, correctly, and confidently. Periodic reinforcement using the same methods was performed at an interval of 2 months. The children were asked to recollect what they could remember from the first health education session. Based on that approach, reinforcement was performed for all the students.
Stage 4 (posteducation examination)
Oral examination was conducted 2 months after imparting health education to assess plaque scores. The examination was performed by the same examiners.
Data analysis
Data obtained was entered into Excel Sheet and analyzed using SPSS (Statistical Package for Social Sciences) version 17 (Chicago IL, USA). Paired t-test was used to assess the difference between the scores before and after health education.
RESULTS
The plaque scores of Group I Audio-tactile group are represented in Graph 1. There were 1, 8, 13, 2 subjects, respectively, in excellent, good, fair, and poor categories before oral hygiene education. After health education 2, 11, 11, 0 subjects, respectively, were categorized as excellent, good, fair, and poor. The difference was statistically significant (P < 0.001).
The plaque scores of Group II Audio group are represented in Graph 2. There were 0, 2, 22, 6 subjects respectively in excellent, good, fair, and poor categories before oral hygiene education. After health education, 0, 4, 20, 0 subjects, respectively, were categorized as excellent, good, fair and poor. The difference was statistically nonsignificant (P = 0.07).
Mean plaque scores are shown in Table 1 . In Audio-tactile group, the prehealth and posthealth education scores were 1.28 and 0.95, respectively, and the difference was statistically significant (P < 0.001).
In Audio group, the mean plaque scores prehealth and posthealth education were 1.15 and 1.14, respectively. However, this association was statistically nonsignificant (P = 0.07).
DISCUSSION
Health education is a process of transmission of knowledge and skills necessary for improvement in quality of life. Health education, a widely accepted approach in prevention of oral diseases, is a process of transmission of knowledge and skills necessary for improvement in quality of life. The goal of planned health education program is not only to bring about new behaviors but also to reinforce and maintain healthy behaviors that will promote and improve individual, group, or community health. [1] Two of the most common oral diseases affecting mankind are dental caries and periodontal disease. Although the disease mechanisms are different, both diseases are initiated by the presence of microbial dental plaque. Dental plaque that is present on tooth surfaces will affect the oral hygiene status of an individual by gingivitis followed by periodontitis. So in other words, presence of dental plaque, calculus, and gingival bleeding are indications of oral hygiene status and this directly affects periodontal status. [2] A common mode of delivery of oral hygiene messages is the personal instruction approach on one-to-one basis. Although this approach has been shown to be effective in improving oral hygiene and gingival health, it is time consuming and may not be practical from a community perspective. Substitution of personal instruction by other means of communication has been investigated, such as the use of self-educational manuals and audiovisual aids. [3] Visually impaired patients present a unique population that challenges the dentists' skill and knowledge. [4] People with visual impairment are at a higher risk of developing oral diseases namely periodontal disease because of greater difficulty in attaining good oral hygiene. [5] They differ from normal patients with regard to professional relationship between patient and the dentist. Therefore with adequate training and understanding of various medical complications and handicapping conditions and with adequate alteration in the dentist's treatment protocol, these patients can be managed well. Providing a comprehensive dental care for visually impaired is not only rewarding but is also a community service, that healthcare provider are obligated to fulfil. [6] Oral hygiene status was also found to be poorer compared to normal children. The reasons could be the lack of development of self-help skills, inability to see and remove plaque, and most of the children were staying in hostel thus leading to lack of supervision while brushing. [7] Conventional methods for teaching oral hygiene involves use of visual perception, using disclosing agents to visualize the plaque and tooth brushing to remove it, and re-disclosing periodically to monitor their improvement of oral hygiene status. Unfortunately, none of these measures are beneficial to visually impaired children who depend much more on feeling and hearing to learn. The main factor of differentiation between normal patients and blind ones is the difficulty in removing plaque. [8] Since visually impaired students cannot visualize the plaque deposit on tooth surface, they need regular dental visit, education, and motivation regarding oral health hygiene measures and its impact on oral as well as overall health. [9] Hence, this study was planned to design a customized brushing technique to improve oral health. "ATP Technique" a specially designed health education method was used to educate these children regarding oral hygiene maintenance. Periodic reinforcement of health education was performed at an interval of 2 months. Re-examination was carried out after 2 months of health education to assess plaque scores.
In a study conducted by Hebbal and Ankola, comprising 96 visually impaired children aged 6-18 years old. Silness and Loe plaque index scores were recorded at baseline. ATP Technique a specially designed health education method was used. Periodic reinforcement of health education was performed at an interval of 9 months. Re-examination was carried out after 18 months of health education to assess plaque scores. There was an increase in the frequency of tooth brushing after health education. The mean plaque scores pre-and post-health education were 1.41 (±0.58) and 0.63 (±0.39), respectively. The difference was statistically significant (P < 0.001). [10] The results of this study were in accordance with the above mentioned study when audio-tactile and audio methods to improve oral hygiene status were used along with periodic reinforcement in visually impaired children.
Most of the children used tooth brush and tooth paste to clean their teeth at base line. However, the frequency was only once daily. After health education the frequency increased to twice daily among most of the subjects. There was a significant reduction in the plaque scores after health education. Most of the subjects changed from poor and fair categories to the good category posthealth education which was statistically significant (P < 0.001). This shows that merely using tooth brush and paste will not help to improve the oral hygiene. The correct brushing technique and frequency is more important. It has been reported that the absence of visual stimuli prevents rapid learning, representing a challenge for dentists in motivating these individuals to have appropriate oral hygiene. This is in contrast to the present study where they could learn satisfactory brushing techniques when well trained, thus maintaining healthy oral conditions. This could be due to the fact that these children were staying in a residential school and lead a disciplined life style and were very receptive to learning new things.
The health education method in this study was very successful resulting in reduction in plaque scores. The strong motivation of children and meticulous training and reinforcement by the health educators could have led to success.
Audiotactile method and health education provided in this study showed a strong motivation to the visually impaired children and reinforcement at regular intervals reflected in the oral health of the children by the change in the poor and fair categories to good categories of plaque scores.
To overcome the fear and negative attitudes to the dentistry we should develop special customized health education techniques as per needs of the subjects.
CONCLUSION
People with disabilities deserve the same opportunities for oral health and hygiene as those who are healthy. The present short-term study showed that visually impaired children can maintain an acceptable level of oral hygiene when taught with special customized methods. However, reinforcement at regular intervals is required for the maintenance of oral hygiene.
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